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Adding mindfulness practice to exercise therapy for female recreational runners with 1 




Context: Considering current models that highlight the role of psychological components in 6 
pain management, mindfulness practice may be an effective strategy in the management of 7 
pain.  8 
Objective: To examine the effects of adding an eight-week mindfulness program to exercise 9 
therapy on the perceptions of pain severity, knee function, fear of movement, and pain 10 
catastrophizing of female recreational runners with patellofemoral pain (PFP). 11 
Design: Parallel randomized control clinical trial.  12 
Setting: University Lab. 13 
Patients or Other Participants: Thirty female runners (age 28.3±7.08 years) with PFP were 14 
randomly assigned to the two intervention groups: exercise group and mindfulness- exercise 15 
group. 16 
Intervention(s): The Ex group received 18 weeks (3 sessions per week) of an exercise program 17 
for symptoms control and training modifications. The mindfulness-exercise group received an 18 
8-week mindfulness intervention in addition to the exercise program. The mindfulness 19 
component started 4 weeks before the exercise component; therefore, the two components 20 
overlapped during the first 4 weeks of the intervention. 21 
Main Outcome Measure(s): Usual pain, pain during stepping, and pain during running were 22 
assessed through visual analog scales (VAS). Functional limitations of the knee were assessed 23 
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strategies were measured with the Tampa Scale for Kinesiophobia, the Pain Catastrophizing 25 
Scale, and the Coping Strategies Questionnaire, respectively. These outcomes were assessed 26 
at baseline, at week 9, and after 18 weeks.  27 
Results: Pain during running, pain during stepping, and functional limitations of the knee 28 
were significantly lower for the mindfulness- exercise group than for the exercise group 29 
(p<.05). mindfulness- exercise participants reported higher perceived treatment effects than 30 
exercise group participants (p<.05). Pain catastrophizing was lower and coping strategies 31 
were more favorable for mindfulness- exercise participants than for exercise participants 32 
(p<.05). 33 
Conclusions: Mindfulness practice can be an effective adjunct to exercise therapy in the 34 
rehabilitation of PFP in recreational female runners. 35 
Trial Registry:  Trial was registered with the (blind). 36 
Key Words: Sport Rehabilitation, Mindfulness Training, Sport Injuries, Anterior Knee Pain 37 
 38 
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Key Points: 44 
 Adding an 8-week mindfulness intervention to an exercise therapy program facilitated 45 
a quicker onset of perceived therapeutic effectiveness in the terms of clinical and 46 
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 After 18 weeks exercise therapy, participants who received an 8-week mindfulness 48 
program showed greater improvements in the clinical and psychological outcomes 49 
than those who didn't receive program, indicating better long-term effectiveness.  50 
 Addition of 8-week mindfulness practice to the PFP exercise therapy program led to 51 
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Introduction  53 
Patellofemoral pain (PFP), which refers to pain around or behind the patella that is 54 
exacerbated by activities that exert load to the patellofemoral joint,1 is a common condition 55 
among runners2  and can have adverse effects on physical and occupational functioning.1 56 
Although athletic trainers for PFP usually target physical impairments such as muscle 57 
weakness, muscle shortness, and poor quality of movement,3 the relationship between 58 
structural malalignment of the patellofemoral joint and pain and disability in patients with 59 
PFP is weak.4 Recently, studies have suggested that psychological characteristics play a role in 60 
exacerbating and prolonging the pain and weakening the physical function of athletes with 61 
PFP.5-7 According to the biopsychosocial model, pain and disability are the results of an 62 
ongoing interaction among physiological, psychological, and social factors, which leads to a 63 
complex pattern of symptoms with potential chronic consequences.7 Consistent with the 64 
tenets of the biopsychosocial model,5, 6, 8, 9 previous studies have supported the proposed 65 
role of psychological factors in affecting disability and pain of PFP. In particular, inverse 66 
relationships found between maladaptive cognitions and functional status in patients with 67 
PFP5, 9 suggest that co-interventions that specifically target catastrophic thinking may 68 
enhance treatment outcomes. 69 
Framed within a biopsychosocial perspective, the fear-avoidance model has been used to 70 
examine the role of cognitive and emotional factors in the chronicization of pain and 71 
disability in musculoskeletal conditions.8 As posited in the fear-avoidance model, pain 72 
intensity is associated with negative appraisals of and excessive negative attitudes toward 73 
pain (catastrophic thoughts), which lead to fear of re-injury and subsequent maladaptive 74 
coping behaviors such as escape, avoidance, and hypervigilance of certain experiences or 75 
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behaviors are present in PFP patients5-7 and are associated with increased pain intensity, pain 77 
chronicization, and disability.5-8 Such pain may result in psychological distress, reflected in 78 
people’s fear-avoidance and catastrophizing thoughts concerning their knee pain.6, 9 Such 79 
distress can interfere with involvement in physical activity.10 A deeper understanding of 80 
negative psychological responses in association with PFP may help in relieving pain and 81 
improving knee function in individuals with PFP. 82 
Mindfulness is a mental state that involves a deep sensory consciousness of present-moment 83 
experiences, without any revealing, responsive, and self-referential judgment to the inner 84 
experience.11 The practice of mindfulness requires deliberate sustained attention to sensory 85 
and cognitive processes along with an unconditional acceptance of the inner experience.11  86 
This practice requires a conscious effort to inhibit learned responses and create greater 87 
acceptance of, detachment from, and objectivity regarding each experience.11 Mindfulness 88 
practice makes it possible for participants to truly experience what is happening in the here-89 
and-now through attention to and awareness of emotional states.12  As part of an injury 90 
rehabilitation program, mindfulness can be an effective means of achieving physical and 91 
mental relaxation,13 facilitating individuals’ communication with their minds and bodies,12 92 
and recognizing and accepting their condition as injured athletes,13 thereby allowing them to 93 
focus more effectively on their rehabilitation.13 Mindfulness can also change several aspects 94 
of the pain-related fear-avoidance cycle, such as catastrophizing, anxiety, arousal, and 95 
avoidance behaviors,11, 14-16 which may reduce physical pain and disability associated with 96 
sport injuries. Further,  mindfulness can facilitate pain relief through detachment from 97 
sensory aspects of pain and  changes in cognitive-appraisals of and affective-motivational 98 
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The goal of the current study was to assess the impact of adding a mindfulness program to 100 
exercise program on pain intensity, knee-related function, perceived treatment effect, fear of 101 
re-injury, and pain catastrophizing in female recreational runners with PFP. Based on the 102 
extant literature, we hypothesized that compared with a control group, runners with PFP 103 
who received mindfulness training in addition to the exercise treatment program would 104 
experience: (a) lower pain intensity, fear of re-injury, and pain catastrophizing; and (b) better 105 
knee function and more frequent use of coping strategies to manage pain.  106 
METHODS  107 
Design 108 
This study was an 18-week single-blinded, parallel-group randomized controlled trial 109 
conducted at the laboratory of the University College XXX and XXX. Participants were 110 
assessed at baseline, week 9 after completion of the mindfulness sessions (mid-intervention), 111 
week 18 (end of the exercise intervention), and 2 months after the end of the intervention 112 
(follow-up) (Figure 1).   113 
Participants 114 
 Based on a prior study with a standard deviation of 25 mm pain intensity measured on a 115 
100-mm visual analog scale (VAS), 17 15 participants in each group were deemed necessary to 116 
detect a 20-mm between-group difference in pain intensity, considering a 2-tailed 117 
significance level (α) of 0.05 and desired power (1-β) of 0.90.  118 
A group of 98 female recreational runners suspected to suffer from PFP were screened and 119 
30 met the inclusion criteria. It is well-documented that females are more likely than males 120 
to sustain PFPS 18. To be included in the study, recreational runners had to: (a) be a female 121 
between the ages of 18 and 40 years; (b) report running ≥2 times per week for >45 min 122 
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of signs and symptoms of PFP that was unrelated to trauma in one or both knees for at least 124 
3 months before assessment; (d) score less than 85/100 on the Activities of Daily Living Scale 125 
of the Knee Outcome Survey (KOS-ADLS); and (e) report anterior or retropatellar knee pain of 126 
3 or greater on the 10-cm visual analog scale (VAS) during at least 3 of the following tasks: (1) 127 
manual compression of the patella against the femur at rest; (2) an isometric knee extensor 128 
contraction; (3) palpation of the posteromedial and postero-lateral borders of the patella, 4) 129 
resisted knee extension, (5) running, jumping, squatting, kneeling, ascending/descending 130 
stairs, or prolonged sitting.2  131 
Prospective participants were excluded if they had intra-articular pathology, coexisting lower 132 
limb injuries, history of patellar dislocation or knee surgery, pain from the patellar tendon or 133 
menisci, Osgood-Schlatter or Sinding- Larsen-Johansson syndrome, knee joint effusion, or hip 134 
pain, or if palpation of the patellar tendon, iliotibial band, or pes anserinus tendons induced 135 
pain. All assessments were conducted by a licensed physiotherapist at a university-based lab. 136 
If participants had bilateral knee pain, the most painful knee (as indicated on the VAS scale) 137 
was selected for testing. Participants were recruited through flyers and pamphlets posted in 138 
physiotherapy clinics and public places and through emails to faculty and staff of University 139 
College XXX and XXX in January and February 2019. All participants signed an informed 140 
consent form approved by Ethics Committee for Research on Human Subjects of University 141 
College XXX and XXX and trial was registered with the XXX (#XXX).  142 
Randomization and blinding  143 
Participants were enrolled by an independent physiotherapist who was blinded to the 144 
allocation of participants to experimental conditions. A computer-generated (Random 145 
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participants (block size of 2, 4, 6 allocation ratio 1:1) to the exercise group or mindfulness- 147 
exercise group.  148 
To control for selection bias, group allocations were hidden from the researchers enrolling 149 
and assessing participants in sequentially numbered, opaque, sealed envelopes. The 150 
envelopes were numbered and recorded on an official trial form by an independent 151 
researcher. Corresponding envelopes were opened by research assistant (AAA) after enrolled 152 
participants completed all baseline assessments and it was time to allocate the intervention.  153 
All clinical assessments were performed by a laboratory specialist who was not directly 154 
involved in the study and was blinded to the interventions that the patient received. Data 155 
analyst was blinded to group allocation. Precautions were taken to ensure participants were 156 
unaware of the interventions of the other groups. Participants were requested not to disclose 157 
the content of their program to the laboratory specialist. 158 
 159 
Outcome measures 160 
Pain intensity was measured on a 100-mm VAS ranging from 0 (no pain) to 100 (worst 161 
possible pain).19 Participants rated their current, best, and worst level of pain during the last 162 
24 hours. The average of the three ratings was used to estimate usual pain intensity. Pain 163 
during running and stepping was also measured. 164 
Knee symptoms and function during daily living and sport was assessed with the Knee 165 
Outcome Survey (KOS), consisting of two subscales: the KOS-Activities of Daily Living Scale 166 
(KOS-ADLS) and the KOS-Sports Activities Scale (KOS-SAS). The KOS-ADLS has 14-items that 167 
evaluate knee injury-related symptoms and functional limitations during daily living. The KOS-168 
SAS includes 11 items related to symptoms and functional limitations during sport activities. 169 
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Scores are calculated by summing the item scores for each subscale and normalizing them to 171 
a 0-to-100 score, with 0 indicating extreme knee problems and 100 indicating no knee 172 
problems.20  173 
Perceived treatment effect was measured using the global rating of change (GRC) scale.21 174 
Participants rated the perceived effect of treatment on a 15-point, single-item scale ranging 175 
from -7 (a very great deal worse) to +7 (a very great deal better), with 0 representing about 176 
the same. Participants’ scores and the frequency of participants who scored +4 (moderately 177 
better) or higher, indicating successful treatment, are reported.17 178 
Fear of movement and re-injury was assessed using the Tampa Scale for Kinesiophobia (TSK). 179 
TSK is a 17-item questionnaire, on which participants rate their agreement with each item 180 
(e.g., I’m afraid that I might injure myself if I exercise) on a four-point Likert scale ( 1, strongly 181 
disagree, to 4, strongly agree).  A total sum is calculated and high scores reflect more pain-182 
related fear.22 183 
Pain catastrophizing was assessed using the Pain Catastrophizing Scale (PCS), which consists 184 
of 13 items describing the pain experience (e.g., If I am in pain, I am afraid the pain will get 185 
worse). The PCS measures three dimensions of catastrophizing: rumination, magnification, 186 
and helplessness. Rumination refers to patients’ incapacity to stop thinking of attending to 187 
the pain. Magnification represents an exaggerated appraisal of pain as a threat. Helplessness 188 
represents a state of despair that is brought about by the perception that one is incapable of 189 
exerting any control over the experience of pain. Participants rate their agreement with each 190 
item using a five-point Likert scale from 0 (not at all) to 4 (always).  Higher total and subscale 191 
scores indicate more frequent pain catastrophizing.23 192 
Coping strategies. The frequency of participants’ use of pain coping strategies was assessed 193 
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into six domains: distraction (5 items), catastrophizing (6 items), ignoring pain sensations (5 195 
items), distancing from pain (4 items), coping self-statements (4 items), and praying and 196 
hoping (3 items). Each domain is scored separately, with higher scores indicating greater use 197 
of strategies.24 Respondents rate how often they use each strategy to cope with pain on a 198 
Likert scale ranging from 0 (Never do that) to 6 (Always do that).24  199 
A survey was used to gather information on age, weight, height, medication use, and running 200 
habits.  201 
Interventions 202 
Exercise intervention. Participants in both groups received an exercise protocol that consisted 203 
of 13 exercises (5 stretching exercises, 7 strength and balance exercises) for 18 weeks, 3 204 
sessions per week with a duration of 60 to 90 minutes per session.17, 25 The exercise protocol 205 
was proceeded with a 10-min warm-up and ended with 10-min cool- down; including jogging 206 
and general/dynamic exercises.Rest intervals between sets and exercises were 30 and 90 207 
seconds, respectively. The initial intensity of most strength training exercises was set to 10 208 
repetitions maximum (10RM), which produced VAS pain ratings of less than 3. 10RM, 209 
approximately 75% of a maximal repetition, was determined according to the Baechle and 210 
Earle guidelines for strength training26. If participants did all the exercises without (1) 211 
aggravated knee pain, (2) excessive fatigue, and (3) local muscle pain 48 hours after the 212 
previous training session, the training load was increased (Supplement 1). 213 
Participants were also given instructions on how to manage their training load and modify 214 
their running according to their symptoms. They were first asked to increase their weekly 215 
exercise frequency and to reduce the duration and speed of each training session. Because 216 
some participants had difficulties running downstairs and downhill, they were advised to 217 










/jat/article-pdf/doi/10.4085/1062-6050-0214.20/2668840/10.4085_1062-6050-0214.20.pdf by guest on 11 January 2021
11 
the PFP intensity no higher than 3 out of 10 on the VAS while running. If the pain did not 219 
return to pre-exercise levels within 60 minutes after exercise or if symptoms were increased 220 
the following morning, the training load and intensity of the running program were modified. 221 
Runners were advised against increasing the step rate by more than 7.5%-10% 27  per week 222 
and using a non-rearfoot strike pattern.28 223 
At the end of each week, the participants had a 10-minute treadmill session and received 224 
feedback from the physiotherapist on running technique. Each participant received an 225 
individually-tailored weekly program designed by a physiotherapist that was continuously 226 
modified depending on the evaluation of the runners’ symptoms. All exercises were 227 
supervised by a researcher and a physiotherapist. None of the participants received any 228 
other training programs during the study and was asked not to attempt physical activities 229 
that would induce knee pain. 230 
Mindfulness training. In the eight-week of mindfulness-based stress reduction (MBSR),29 231 
mindfulness- exercise participants received instruction on mindfulness meditation practices 232 
such as breathing meditation, body scan meditation, gentle yoga, sitting meditation, and 233 
walking meditation. Instructions were expected to increase awareness of thoughts, bodily 234 
sensations, and emotions, with an attitude of curiosity, openness, and acceptance 12, 14 235 
(Supplement 2). 236 
The mindfulness-exercise group received an 8-week mindfulness intervention in addition to 237 
the exercise program. The mindfulness component started 4 weeks before the exercise 238 
component; therefore, these components overlapped during the first 4 weeks of the exercise 239 
intervention. To optimize skill learning, mindfulness sessions were delivered in two sessions 240 
with seven and eight participants, respectively, and were conducted by a trained sport 241 
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difficulty in learning any topics, the sport psychologist spent more time with that participant 243 
at the end the session, as needed. Participants were requested to practice the skills at home 244 
for up to 45 minutes daily. This regimen was recorded on a pre-printed form that was used to 245 
monitor participants’ adherence. Researchers provided training manuals and CDs with 246 
instructions for practice during the intervention and follow-up periods. 247 
Attendance  248 
Attendance rates for the exercise component of the programs for the exercise group and 249 
mindfulness- exercise group were 87.7% (range 81.5–100%) and 92.3% (range 85.2–100%), 250 
respectively. Time limitations, family problems, fatigue, and disease were the main reasons 251 
cited for non-attendance. The attendance rate for the mindfulness component was 100%.  252 
Safety 253 
Participants were asked to report any adverse events experienced during the study 254 
regardless of perceived severity (e.g., mild pain). An adverse event was defined as any 255 
unfavorable or unintended medical occurrence (i.e., abnormal laboratory findings, 256 
symptoms, or diseases) temporally associated with the study, whether related to 257 
interventions or not. Participants were referred to an independent physician for clinical 258 
assessment and initiation of appropriate course of action. Five participants (16.7%; three 259 
from the exercise group and two from mindfulness- exercise group) reported at least one 260 
adverse event, but no serious adverse events were identified. The adverse events involved 261 
temporary pain and were resolved within 12 to 48 hours after the end of the exercise training 262 
session. 263 
Data analysis 264 
Descriptive statistics were computed for all variables. Normality and homogeneity of 265 
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group, mindfulness- exercise group) x 4 (baseline, week 9, week 18, follow-up) mixed 267 
ANOVAs was used to test the main and interaction effects of group (independent factor) and 268 
time (repeated-measures factor) on the dependent variables. For significant interactions, 269 
pairwise comparisons were performed with Bonferroni’s correction, for which multiplicity-270 
adjusted p-values are reported. The effect size of Cohen’s d (ES) was calculated for all 271 
continuous variables. Values are presented as mean ± SD and 95% confidence intervals (CIs). 272 
All statistical analyses were conducted with an alpha level of .05 using SPSS statistical 273 
software (Version 18.0, SPSS Inc., Chicago, IL). 274 
Results  275 
 At baseline, the mindfulness- exercise group was similar to the exercise group in terms of 276 
demographic and pain characteristics (p > 0.05). The session, duration, and distance of 277 
running were similar for both groups (p > 0.05). Fourteen participants (5 from the 278 
mindfulness- exercise group and 9 from the exercise group) reported using medication for 279 
pain during the study (Table 1). 280 
(Table 1 about here) 281 
Pain intensity  282 
 Results showed significant time × treatment interaction effects for usual pain, pain during 283 
running, and pain during stepping (p < 0.01) (Table 2). Usual pain (p < 0.001, ES=1.14), pain 284 
during running (p < 0.001, ES = 2.12), and pain during stepping (p < 0.001, ES = 1.16) 285 
decreased significantly from baseline to week 9 for the mindfulness- exercise group. Pain 286 
during stepping decreased more for participants in the mindfulness- exercise group than for 287 
those in the exercise group at week 9 (p = .03; Dif = 13.1%; 95% CI, 7.3% to 18.9%), week 18 ( 288 
p < .01; Dif = 12.3%; 95% CI, 2.9% to 21.7%), and follow-up (p < .01; Dif = 17%; 95% CI, 8.2% 289 
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group than for those in the exercise group at week 18 ( p < .01; Dif =15.8%; 95% CI, 11.0% to 291 
20.6%) and follow-up (p < .01; Dif = 21.2%; 95% CI, 14.6% to 27.8%). In addition, usual pain 292 
decreased more for participants in the mindfulness- exercise group than for those in the 293 
exercise group at follow-up (p < .01; Dif = 21.9%; 95% CI, 14.1% to 29.7%). 294 
Our results show a significant positive relationship between pain intensity before the 295 
interventions and the amount of pain reduction after the 18-week interventions for usual 296 
pain (r= 0.54, p < 0.001), pain during running (r= 0.63, p < 0.001), and pain during stepping (r= 297 
0.43, p < 0.001). These results suggest that pain reduction was greater for participants who 298 
reported higher levels of pain after the interventions. 299 
Knee related function  300 
Significant time × treatment interaction effect was found for knee function (p < .01) (Table 2). 301 
Knee function for the mindfulness- exercise and exercise groups improved significantly from 302 
baseline to week 9 (p < .001, ES = 1.28, and p < .001, ES = 1.40, respectively). This 303 
improvement was similar for both groups at week 9 (p > .05), but knee function improved 304 
more for the mindfulness- exercise group than for the exercise group at week 18 (p < .01; Dif 305 
= 8.2 %; 95% CI, 3.3% to 13.1%) and follow-up (p < .01; Dif = 14.8 %; 95% CI, 6.6% to 23.0%).  306 
Perceived treatment effect 307 
Significant time and treatment effects were found for perceived treatment effect (p < .01) 308 
(Table 2). Follow-up comparisons showed that perceived treatment effect improved more for 309 
the mindfulness- exercise group than for the exercise group at week 9 (p < .01; Dif = 28.5%) 310 
and week 18 (p < .01; Dif = 20.8%), but not at follow-up (p > .05). By week 9, 60% of the 311 
mindfulness- exercise group reported that treatment was successful compared to 27% of the 312 
exercise group (χ2 = 6.42, p=.02). By week 18, 73% of the mindfulness- exercise group and 313 
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numbers were 67% for the mindfulness- exercise group and 60% for the exercise group; none 315 
of these differences was significant (χ2=2.73, p=.21, and χ2= 0.23, p=.57; respectively).  316 
Fear of movement  317 
Significant time × treatment interaction effect was found for fear of movement (p < 0.01) 318 
(Table 2). Fear of movement decreased significantly from baseline to week 9 for participants 319 
in the mindfulness- exercise group (p < .001, ES = 2.76), but not for participants in the 320 
exercise group (p > 0.05). Fear of movement decreased more in the mindfulness- exercise 321 
group than in the exercise group at the week 9 (p < .001; Dif = 20.6%; 95% CI, 13.0% to 322 
28.2%), week 18 (p = .001; Dif = 22.1%; 95% CI, 14.6% to 29.6%), and follow-up (p < .01; Dif = 323 
23.4%; 95% CI, 11.9% to 34.9%).   324 
Pain catastrophizing  325 
Significant time × treatment interaction effect was found for pain catastrophizing (p < 0.01) 326 
(Table 3). Pain catastrophizing decreased significantly in the mindfulness- exercise group 327 
from baseline to week 9 (p < .01, ES = 0.80), but not in the exercise group (p > 0.05). Pain 328 
catastrophizing decreased more in the mindfulness- exercise group than in the exercise 329 
group at week 9 (p < .01; Dif = 30.8%; 95% CI, 21.8% to 39.8%), week 18 (p = .01; Dif = 40.9%; 330 
95% CI, 29.6% to 52.2%), and follow-up (p < .02; Dif = 28.4%; 95% CI, 18.7% to 38.1%).  331 
Coping strategies 332 
Significant time × treatment interaction effects were found for ignoring pain sensations and 333 
distancing from pain (p < 0.01) (Table 4). Both strategies increased significantly in the 334 
mindfulness- exercise group from baseline to week 9 (p < .001, ES = 0.73, and p < .001, ES = 335 
1.1, respectively), but not in the exercise group (p > .05). Moreover, both strategies were 336 
more in the mindfulness- exercise group than in the exercise group at week 9 (p < .001; Dif = 337 
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respectively), week 18 (p < .001; Dif = 39.7; 95% CI, 30.1% to 49.3% and p < .01; Dif = 30.7; 339 
95% CI, 23.4% to 38.0%, respectively), and follow-up (p < .001; Dif = 30.6%; 95% CI, 24.7% to 340 
36.5% and p < .001; Dif = 27.4%; 95% CI, 22.5% to 32.3%, respectively).  341 
Discussion  342 
Overall, the results indicate that adding an eight-week mindfulness intervention to exercise 343 
therapy led to decreased pain intensity, fear of re-injury, and pain catastrophizing and 344 
increased knee function and coping to manage knee pain in recreational runners with PFP. 345 
These findings are consistent with research showing that mindfulness training can enhance 346 
responses to non-pharmacological interventions for knee osteoarthritis.30 347 
Mindfulness practice modified pain-associated cognitions (i.e., pain fear and pain 348 
catastrophizing), so that runners who participated in the mindfulness program were less 349 
fearful of re-injury when performing rehabilitation movements and reported lower pain 350 
catastrophizing thoughts. These results augment previous research in which adding cognitive-351 
behavioral treatment to routine biomedical therapy for chronic low back pain was associated 352 
with a decreased fear of movement beliefs29 and alterations in fear-avoidance beliefs about 353 
physical activity were the strongest predictor of functional improvement and post-354 
rehabilitation pain reduction in patients with anterior knee pain. 9 Other studies have also 355 
shown that changes in catastrophizing and kinesiophobia after exercise therapy treatment 356 
can predict changes in disability and pain intensity in patients with anterior knee pain.5, 6 The 357 
precise mechanisms through which catastrophizing can affect pain and disability are not well 358 
understood. It appears that catastrophizing-prone people have difficulty removing their focus 359 
from painful or threatening stimuli, exacerbating pain-related fear.31 Catastrophizing is also 360 
associated with excessive emotional evaluation of pain, which facilitates pain perception.31, 32 361 
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attenuating pain catastrophizing. In other words, mindfulness may act as a moderator of the 363 
relationship between pain intensity and pain catastrophizing.16  364 
According to the fear-avoidance model of pain32, pain-related fear leads to avoidance 365 
behaviors; therefore, informing runners of the negative impact of ruminative thinking 366 
concerning their pain may lead to less fear of pain. In turn, less avoidant behavior can reduce 367 
the risk of functional disability after PFP. Overall, our results suggest that reductions in pain 368 
catastrophizing and pain fear mediate the effects of mindfulness on pain and rehabilitation 369 
outcomes.  370 
Mindfulness may help runners experience pain relief by enabling them to detach themselves 371 
from the sensory dimension of pain.14, 15 Such detachment can lead to a decrease in the 372 
primary sensory component of pain through descending inhibitory signals.15 Higher scores in 373 
ignoring pain sensations and distancing from pain dimensions of coping strategies in the 374 
mindfulness- exercise group compared to the exercise group observed in our study may 375 
represent this detachment from the sensory dimension of pain. Mindfulness is associated 376 
with shifting attention from ruminative thoughts to the present moment.12 This can lead to a 377 
lower level of negative affect, detachment from the sensory dimension of pain, and less 378 
cognitive disruption during the therapeutic exercise program, all of which could help improve 379 
performance outcomes of runners with PFP.  380 
Our study has several limitations. Because participants were exclusively recreational female 381 
runners with PFP, the results cannot be generalized to other populations or sport activities. In 382 
addition, we focused only on chronic PFP. Nevertheless, our participants had similar 383 
characteristics to patients who typically seek clinical care. Although we reported medication 384 
use, we did not directly measure medication use before and during the study. In future 385 
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Indeed, there is evidence that patients who suffer from depression and anxiety report more 387 
intense pain and that these relationships are bi-directional33, 34. Patients with depression and 388 
anxiety have the tendency to engage in catastrophizing. Pain-based catastrophizing has 389 
prospectively predicted pain, while pain acceptance has predicted low pain-related distress, 390 
and engagement in activity predicted low depression35. Therefore, an exercise therapy 391 
programme that integrates mindfulness acceptance is likely to impact catastrophizing and 392 
pain perception and patients’ mental health needs to be considered for a more effective 393 
recovery. At the beginning of the study, none of the study participants reported receiving 394 
regular meditation or yoga training at that time. We did not, however, request information 395 
about the participants’ history of engagement in such programs. It is recommended that 396 
researchers consider the history of participation in meditation and yoga in future studies as 397 
an inclusion/exclusion criterion. According to the report of the sport psychologist, almost all 398 
participants were satisfied and eager to participate in mindfulness training. Because we did 399 
not directly measure participants’ satisfaction with the class, however, this issue should be 400 
addressed in future research. A previous study36 suggests that as the amount of contact 401 
and/or social support available from health professionals and/or other exercise participants 402 
in a group-based intervention increases, so does the beneficial effects of the intervention. 403 
Accordingly, in our study, both interventions (i.e., exercise training and mindfulness 404 
training) were administered in a group setting. Therefore, participants in both experimental 405 
groups received social support. Nevertheless, while one group received only one 406 
intervention, the other group received both interventions. Therefore, the extent to which 407 
participants received different amounts of social support might have influenced the results; 408 
hence, future study can overcome this limitation by selecting a placebo intervention 409 
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were long and therefore not easily applied to most clinical practice settings that treat injuries 411 
in recreational runners. Thus, programs that are more easily translated into practice settings 412 
should be considered in future studies. In the study, a high number of potential volunteers 413 
(n=98) was screened out, potentially raising concerns about selection bias in this sample of 414 
participants. Such concerns, however, are attenuated by the fact that participants were 415 
screened and enrolled by an independent physiotherapist who was blinded to the allocation 416 
of participants to experimental conditions and research goals. 417 
Conclusions 418 
Adding mindfulness practice to exercise therapy may reduce knee pain intensity, fear of 419 
movement, and pain catastrophizing and improve knee function of runners with PFP. 420 
Moreover, it may result in pain relief, quicker onset of therapeutic effects, and longer-lasting 421 
effects than exercise therapy alone without the harmful side effects associated with current 422 
pharmacological treatments. Therefore, it is suggested that mindfulness practice should be 423 
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Table 1. Baseline Statistics of Demographic Characteristics, Biomedical Information, and Sport 1 
Function of Participants by Treatment Groups 2 
Variables 
Mind- Ex  Group 
(n=15) 
Mean ± SD 
Ex Group 
(n=14) 






Age (y) 27.9 ± 7.5 28.8 ± 6.8 -0.9 (-6.12 to 4.65) 0.78 
BMI (m/kg2) 23.7 ± 2.3 23.2 ± 2.6 0.5 (-1.30 to 2.39) 0.55 
Affected knee, n 
(left/right/bilateral)# 
1/8/6 0/6/9  0.77 
Target knee, (n) 
(dominant /non- dominant) # 
13/2 13/2  - 
Injury history (week) 27.9 ± 12.7 24.1 ± 10.7 3.8 (-5.10 to 12.55) 0.4 
Sessions run per week (n) 3.5 ± 1.1 3.7 ± 0.8 -0.2 (-0.93 to 0.53) 0.6 
Duration run per week (Min) 101.0  ± 31.2 97.5 ± 22.5 3.5 (-16.67 to 24.01) 0.7 
Distance run per week (km) 13.4 ± 3.3 14.4 ± 2.6 -1.0 (-3.27 to 1.14) 0.3 
Any medication intake (n) #  5 (33%) 9 (60%)  0.14 
Abbreviations. Mind- Ex; Mindfulness- exercise, Ex; Exercise, 95%CI; 95%confidence interval. 3 
Note: #, chi square test 4 
 5 
 6 
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Baseline  32.9 ± 8.2#$& 32.5 ± 8.8$& 0.4 (-5.9 to 6.7) 0.001 0.94 0.23 0.05 0.001 0.34 
Week 9 29.9 ± 7.6 31.2 ± 7.3 -1.3 (-7.1 to 4.5) 
Week 18 11.6 ± 5.4 15.8 ± 5.1 -4.2 (-8.1 to -0.3) 
Follow up 12.9 ± 5.8 19.4 ± 5.9 -6.5 (-10.9 to -2.1)* 
Pain during running         
Baseline  46.9 ± 11.0#$& 45.1 ± 11.4$& 1.8 (-6.57 to 10.17) 0.001 0.92 0.32 0.04 0.01 0.20 
Week 9 39.1 ± 10.1 43.1 ± 10.9 -4.0 (-11.85 to 3.85) 
Week 18 18.3 ± 6.4 23.7 ± 9.9 -5.4 (-11.7 to 0.9)* 
Follow  up 21.3 ± 7.2 27.1 ± 10.0 -5.8 (-12.7 to 0.8)* 
Pain during stepping         
Baseline  50.1 ± 13.5#$& 49.7 ± 12.1$& 0.4 (-9.2 to 9.9) 0.001 0.94 0.20 0.06 0.004 0.25 
Week 9 40.5 ± 10.2 46.3 ± 9.6 -6.2 (-16.4 to 4.0)* 
Week 18 20.1 ± 8.0 26.0 ± 7.7 -5.9 (-11.8 to -0.1)* 
Follow  up 21.9 ± 10.3 30.1 ± 11.0 -8.2 (-16.2 to -0.3)* 
Knee related function         
Baseline  64.9 ± 9.1#$& 62.6 ± 11.2#$& 2.3 (-5.4 to 9.9) 0.001 0.88 0.02 0.17 0.007 0.23 
Week 9 71.2 ± 9.2 68.8 ± 9.9 2.4 (-4.8 to 9.6)  
Week 18 90.2 ± 8.1 81.8 ± 4.7 8.4 (3.4 to 13.4) * 
Follow  up 84.9 ± 8.2 71.9 ± 5.9 13.0 (7.7 to 18.3) * 
Perceived treatment effect         
Week 9 3.5 ± 3.18#$& 1.5 ± 2.41#$& 2.0 (-0.1 to 4.1) * 0.001 0.44 0.04 0.13 0.41 0.03 
Week 18 5.4 ± 1.76 3.9 ± 1.94 1.5 (-0.08 to 2.9) * 
Follow  up 4.4 ± 1.94 3.3 ± 2.02 1.1 (-0.4 to 2.6)  
Fear of movement         
Baseline  45.7 ± 6.7#$& 46.5 ± 5.8#$ -0.8 (-5.5 to 3.8) 0.001 0.75 0.001 0.33 0.001 0.37 
Week 9 32.5 ± 5.7 40.4 ± 4.4 -7.9 (-11.6 to -4.1)* 
Week 18 27.5 ± 5.5 38.3 ± 6.9 -10.8 (-15.4 to -6.1)* 
Follow  up 30.9 ± 4.9 42.3 ± 7.8 -11.4 (-16.3 to -6.5)* 
Abbreviations. Mind- Ex; Mindfulness- exercise, Ex; Exercise, 95%CI; 95%confidence interval. 
Note:*, Between group significant different; #, within group significant different between 
baseline with week 9; $, within group significant different between baseline with week 18; 
&, 
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Table 3. Statistical Results of Pain Catastrophizing Variables by Treatment Groups 
Abbreviations. Mind- Ex; Mindfulness- exercise, Ex; Exercise, 95%CI; 95%confidence interval. 
Note:*, Between group significant different; #, within group significant different between 
baseline with week 9; $, within group significant different between baseline with week 18; 
&, 





Group   (n=15) 
 













Baseline 21.2 ± 4.4#$& 22.1 ± 4.9#$ -0.9 (-3.7 to 1.9) 
0.001 0.77 0.001 0.49 0.001 0.45 
Week 9 10.5 ± 2.0 17.8 ± 3.5 -7.3 (-9.1 to -5.5)* 
Week 18 9.3 ± 2.1 18.4 ± 3.3 -9.1 (-11.1 to -7.1)* 
Follow  up 12.4 ± 2.2 19.2 ± 5.1 -6.8 (-9.7 to -3.9)* 
Rumination         
Baseline 9.5 ± 3.3#$& 8.0 ± 3.6$ 1.5 (-1.0 to 4.1) 
0.001 0.76 0.14 0.08 0.001 0.44 
Week 9 3.7 ± 1.5 6.1 ± 2.7 -2.4 (-4.0 to -0.8)* 
Week 18 3.3 ± 1.4 5.9 ± 2.6 -2.6 (-4.1 to -1.1)* 
Follow  up 4.4 ± 1.7 6.2 ± 2.8 -1.8 (-3.4 to -0.2)* 
Magnification         
Baseline 5.7 ± 3.5#$& 7.3 ± 1.7#$ -1.6 (-3.7 to 0.5) 
0.001 0.45 0.002 0.29 0.06 0.10 
Week 9 3.5 ± 1.6 5.7 ± 1.8 -2.2 (-3.4 to -1.0)* 
Week 18 2.9 ± 1.3 5.9 ± 1.7 -3.0 (-4.2 to -1.8)* 
Follow  up 4.2 ± 1.9 6.5 ± 1.8 -2.3 (-3.7 to -0.9)* 
Hopelessness         
Baseline 5.9 ± 2.5#$& 6.8 ± 2.3 -0.9 (-2.9 to 1.1) 
0.001 0.33 0.003 0.27 0.01 0.12 
Week 9 3.4 ± 1.7 6.1 ± 2.2 -2.7 (-4.2 to -1.2)* 
Week 18 3.1 ± 1.8 5.8 ± 2.0 -2.7 (-4.1 to -1.3)* 
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Table 4. Statistical Results of Coping Strategies by Treatments Group 
Abbreviations. Mind- Ex; Mindfulness- exercise, Ex; Exercise, 95%CI; 95%confidence interval. 
Note:*, Between group significant different; #, within group significant different between 
baseline with week 9; $, within group significant different between baseline with week 18; 
&, 
within group significant different between baseline with follow up. 
 
 
Variables Mind- Ex  
Group  (n=15) 












Distraction          
Baseline  17.1 ± 5.9#$& 17.2 ± 5.3 -0.1 (-4.3 to 4.1) 0.001 0.31 0.36 0.03 0.08 0.09 
Week 9 20.1 ± 6.1 18.5 ± 6.1 1.6 (-3.0 to 6.2) 
Week 18 22.3 ± 5.8 19.1 ± 5.1 3.2 (-0.9 to 7.3)* 
Follow  up 20.4 ± 4.8 18.3 ± 4.6  2.1 (-1.4 to 5.6) 
Catastrophizing         
Baseline  18.4 ± 6.9#$& 19.5 ± 7.4 -1.1 (-4.3 to 6.5) 0.001 0.31 0.08 0.11 0.02 0.14 
Week 9 14.4 ± 5.2 18.3 ± 5.1 -3.9 (-7.8 to -0.1)* 
Week 18 13.2 ± 4.2 17.5 ± 4.8 -4.3 (-7.7 to -0.9)* 
Follow  up 13.9 ± 4.5 17.8 ± 4.7 -3.9 (-7.3 to -0.5)* 
Ignoring pain sensations         
Baseline  15.7 ± 5.9#$& 16.6 ± 6.4 -0.9 (-5.5 to 3.8) 0.001 0.68 .17 0.07 0.001 0.57 
Week 9 20.0 ± 5.4 17.3 ± 6.4 2.7 (-1.7 to 7.1)* 
Week 18 22.4 ± 5.7 17.2 ± 5.9 5.2 (0.9 to 9.5)* 
Follow  up 21.0 ± 4.8 17.1 ± 6.1 3.9 (-0.2 to 8.0)* 
Distancing from pain         
Baseline  14.1 ± 4.9#$& 15.6 ± 5.9 -1.5 (-5.6 to 2.6) 0.001 0.46 0.36 0.03 0.001 0.23 
Week 9 19.1 ± 4.4 16.1 ± 6.1 3.0 (1.0 to 7.0)* 
Week 18 20.5 ± 5.3 17.9 ± 5.2 2.6 (-1.3 to 6.5)* 
Follow  up 19.1 ± 4.3 16.7 ± 5.3 2.4 (-1.2 to 6.0)* 
Coping self-statement         
Baseline  14.3 ± 3.9#$ 14.5 ±3.9 -0.2 (-2.7 to 3.1) 0.06 0.09 0.41 0.02 0.13 0.06 
Week 9 16.1 ± 4.9 14.2 ± 4.9 1.9 (-1.8 to 5.6) 
Week 18 17.1 ± 4.8 14.8 ± 4.7 2.3 (-1.3 to 5.8)* 
Follow  up 15.8 ± 3.9 14.9 ± 4.8 0.9 (-2.4 to 4.2) 
Praying and hoping         
Baseline  7.4 ± 2.9$& 8.8 ± 2.1 -1.4 (-3.3 to 0.5) 0.16 0.06 0.09 0.01 0.12 0.07 
Week 9 8.2 ± 3.4 8.5 ± 3.2 -0.3 (-2.8 to 2.2) 
Week 18 9.8 ± 2.4 8.7 ± 2.2 1.1 (-0.6 to 2.8) 
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Assessed for eligibility (n=98) 
Excluded (n=68) 
   Not meeting inclusion criteria (n=48) 
   Declined to participate (n=16) 
   Other reasons (n=4) 
Analysed (n= 14) 
Ex group (n=15) 
 
Ex group (n=15) 
 
Mind-Ex group (n= 15) 
 
 
Analysed (n= 15) 
Allocation 
Analysis 
Measurements after 9 weeks 
Randomized (n= 30) 
Enrollment 
Ex group (n=15) 
 
Measurements after 18 weeks 
 
Ex group (n=14) 
 Loss analysis for 
illness (n=1)  
Mind-Ex group (n=15) 
 
























/jat/article-pdf/doi/10.4085/1062-6050-0214.20/2668840/10.4085_1062-6050-0214.20.pdf by guest on 11 January 2021
 
Supplementary 1. Exercise protocol 
Description  Progression  Exercise  
3 sets ×30 sec 
Stretch to the point feel tension or mild pain 
Week 1- 18 
Quadriceps  and lateral retinaculum 
stretches 
3 sets ×15-20 sec 
Stretch to the point feel tension or mild pain 
Week 1- 18 
Hamstrings, soleus, gastrocnemius, 
and iliotibial band stretches 
3 sets ×20-30 sec 
Stretch to the point feel tension or mild pain 
Week 1- 18 
2 sets ×20 rep 
Resistance: ankle weight 
Initial load: 50 % of 10RM 
Week 1- 4 
Straight leg raise in supine 
3 sets ×15 rep 
Resistance: ankle weight 
Initial load: 75 % of 10RM 
Week 5- 9 
The same as week 5-9 
Week 10-
14 
3 sets ×10 rep 
Resistance: ankle weight 
Initial load: 100 % of 10RM 
Week 15-
18 
5 sets ×10 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant can use either knee or feet as a support point  
Week 1- 4 
Side plank 
5 sets ×20 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use knee as a support point 
Week 5- 9 
5 sets ×35 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use feet as a support point 
Week 10-
14 
5 sets ×50 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use either knee or feet as a support point 
Week 15-
18 
5 sets ×10 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant can use either knee or feet as a support point  
Week 1- 4 
Prone Plank 
5 sets ×20 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use knee as a support point 
Week 5- 9 
5 sets ×35 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use feet as a support point 
Week 10-
14 
5 sets ×50 sec 
Resistance: body weight 
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Participant use either knee or feet as a support point 
5 sets ×10 sec 
Resistance: body weight 
Weekly progression: increase  3- sec hold 
Perform  on both leg if it done on one leg. 
Week 1- 4 
Back plank 
5 sets ×20 sec 
Resistance: body weight 
Weekly progression: increase  3- sec hold 
Perform on both legs if it has done on one leg. 
Week 5- 9 
5 sets ×35 sec 
Resistance: body weight 
Weekly progression: increase  3- sec hold 
Perform on both legs if it has done on one leg..  
Week 10-
14 
5 sets ×50 sec 
Resistance: body weight 
Weekly progression: increase  3- sec hold 
Perform on both legs if it has done on one leg. 
Week 15-
18 
3 sets ×15 rep 
Resistance: body and free weight 
Initial load: 10 % of body weight 
Weekly progression: 5% of  body weight 
Using a mirror to maintain good control for knee on top 
of foot and pelvis level. 
Week 1- 4 
 
Step exercise on a 20-cm step 
Perform the same as weeks 1-4, while use elastic band to 
pulling your knee inwards and increase difficulty. 
Week 5- 9 
3 sets ×15 rep 
Using a mirror to maintain good control for knee on top 
of foot and pelvis level during squat position landing.  
Week 10- 
14 
One leg jump from a 20 –cm step  
4 sets ×15 rep 
Using a mirror to maintain good control for knee on top 
of foot and pelvis level during squat position landing. 




3 sets ×15 rep 
Eye open 
Week 13-
15 Single leg stance on unstable 
platform 3 sets ×15 rep 
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Supplementary 2. Description of the topics and contents of mindfulness practice sessions. 1 
Sessions  Content 
Week 1  Understanding stress, how to identify it and how to change how we 
react to it 
 Discussion about connections between stress and pain 
 Reacting and responding to the stress 
 Exploration of coping strategies with life’s difficulties 
Week 2   Discussing how we can get unstuck in old patterns 
 Offering ways to detach from our habitual patterns of thinking, action, 
and reaction  
 Learning effective and ineffective ways to respond to difficult 
situations, people, or sensations. 
Week 3   Concept of being present and living in the present  
 The pleasure and power of being present 
 Abdominal breathing instruction 
 Mindfulness birthing practice. 
 Encouraged to practice this session informally based on training manual 
and CD (45 min in day) 
Week 4  Introduction to body scan 
 Meaning and requirements of body scan 
 How to use the body scan when I am in pain 
 Abdominal berthing during body scan 
 Body scan instruction and practice 
  Encouraged to practice this session informally based on training 
manual and CD (45 min in day) 
Week 5  Introduction to sitting mediation 
 Basic instructions for practicing the sitting meditation  
 Sitting meditation with the breath, sound, and feelings 
 Practice of sitting meditation with breath 
 Encouraged to practice this session informally based on training manual 
and CD (45 min in day) 
Week 6  Introduction to walking meditation  
 Basic information to explore relationship motion and emotions 
 Practice of walking meditation  
 Encouraged to practice this session informally based on training manual 
and CD (45 min in day) 
Week 7  Introduction to yoga meditation  
 Instructions about mindful yoga postures and stretches  
 Practice of yoga meditation  
 Encouraged to practice this session informally based on training manual 
and CD (45 min in day) 
Week 8  Review mindfulness techniques  
 Integrating the learning from the techniques 
 Practical ways to bring mindfulness into daily life 
 Practice of an integrating meditation  
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Supplementary 1. Exercise protocol 
Description  Progression  Exercise  
3 sets ×30 sec 
Stretch to the point feel tension or mild pain 
Week 1- 18 
Quadriceps  and lateral retinaculum 
stretches 
3 sets ×15-20 sec 
Stretch to the point feel tension or mild pain 
Week 1- 18 
Hamstrings, soleus, gastrocnemius, 
and iliotibial band stretches 
3 sets ×20-30 sec 
Stretch to the point feel tension or mild pain 
Week 1- 18 
2 sets ×20 rep 
Resistance: ankle weight 
Initial load: 50 % of 10RM 
Week 1- 4 
Straight leg raise in supine 
3 sets ×15 rep 
Resistance: ankle weight 
Initial load: 75 % of 10RM 
Week 5- 9 
The same as week 5-9 
Week 10-
14 
3 sets ×10 rep 
Resistance: ankle weight 
Initial load: 100 % of 10RM 
Week 15-
18 
5 sets ×10 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant can use either knee or feet as a support point  
Week 1- 4 
Side plank 
5 sets ×20 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use knee as a support point 
Week 5- 9 
5 sets ×35 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use feet as a support point 
Week 10-
14 
5 sets ×50 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use either knee or feet as a support point 
Week 15-
18 
5 sets ×10 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant can use either knee or feet as a support point  
Week 1- 4 
Prone Plank 
5 sets ×20 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use knee as a support point 
Week 5- 9 
5 sets ×35 sec 
Resistance: body weight 
Weekly progression: increase 3- sec hold 
Participant use feet as a support point 
Week 10-
14 
5 sets ×50 sec 
Resistance: body weight 
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Participant use either knee or feet as a support point 
5 sets ×10 sec 
Resistance: body weight 
Weekly progression: increase  3- sec hold 
Perform  on both leg if it done on one leg. 
Week 1- 4 
Back plank 
5 sets ×20 sec 
Resistance: body weight 
Weekly progression: increase  3- sec hold 
Perform on both legs if it has done on one leg. 
Week 5- 9 
5 sets ×35 sec 
Resistance: body weight 
Weekly progression: increase  3- sec hold 
Perform on both legs if it has done on one leg..  
Week 10-
14 
5 sets ×50 sec 
Resistance: body weight 
Weekly progression: increase  3- sec hold 
Perform on both legs if it has done on one leg. 
Week 15-
18 
3 sets ×15 rep 
Resistance: body and free weight 
Initial load: 10 % of body weight 
Weekly progression: 5% of  body weight 
Using a mirror to maintain good control for knee on top 
of foot and pelvis level. 
Week 1- 4 
 
Step exercise on a 20-cm step 
Perform the same as weeks 1-4, while use elastic band to 
pulling your knee inwards and increase difficulty. 
Week 5- 9 
3 sets ×15 rep 
Using a mirror to maintain good control for knee on top 
of foot and pelvis level during squat position landing.  
Week 10- 
14 
One leg jump from a 20 –cm step  
4 sets ×15 rep 
Using a mirror to maintain good control for knee on top 
of foot and pelvis level during squat position landing. 




3 sets ×15 rep 
Eye open 
Week 13-
15 Single leg stance on unstable 
platform 3 sets ×15 rep 
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Supplementary 2. Description of the topics and contents of mindfulness practice sessions. 1 
Sessions  Content 
Week 1  Understanding stress, how to identify it and how to change how we 
react to it 
 Discussion about connections between stress and pain 
 Reacting and responding to the stress 
 Exploration of coping strategies with life’s difficulties 
Week 2   Discussing how we can get unstuck in old patterns 
 Offering ways to detach from our habitual patterns of thinking, action, 
and reaction  
 Learning effective and ineffective ways to respond to difficult 
situations, people, or sensations. 
Week 3   Concept of being present and living in the present  
 The pleasure and power of being present 
 Abdominal breathing instruction 
 Mindfulness birthing practice. 
 Encouraged to practice this session informally based on training manual 
and CD (45 min in day) 
Week 4  Introduction to body scan 
 Meaning and requirements of body scan 
 How to use the body scan when I am in pain 
 Abdominal berthing during body scan 
 Body scan instruction and practice 
  Encouraged to practice this session informally based on training 
manual and CD (45 min in day) 
Week 5  Introduction to sitting mediation 
 Basic instructions for practicing the sitting meditation  
 Sitting meditation with the breath, sound, and feelings 
 Practice of sitting meditation with breath 
 Encouraged to practice this session informally based on training manual 
and CD (45 min in day) 
Week 6  Introduction to walking meditation  
 Basic information to explore relationship motion and emotions 
 Practice of walking meditation  
 Encouraged to practice this session informally based on training manual 
and CD (45 min in day) 
Week 7  Introduction to yoga meditation  
 Instructions about mindful yoga postures and stretches  
 Practice of yoga meditation  
 Encouraged to practice this session informally based on training manual 
and CD (45 min in day) 
Week 8  Review mindfulness techniques  
 Integrating the learning from the techniques 
 Practical ways to bring mindfulness into daily life 
 Practice of an integrating meditation  














/jat/article-pdf/doi/10.4085/1062-6050-0214.20/2668840/10.4085_1062-6050-0214.20.pdf by guest on 11 January 2021
